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 ɒS`1ǃŢɴǃäŶß2nonalcoholic fatty liver disease: NAFLD3>ɈƢ
Iƹȝ=?ȍȶŋąʏʜ> endotoxin $ƌʗ<ʊÜP¸-M§ɱǈǷ>
Kupffer ŋɳ2KCs3=JM endotoxin >ƓʝȿʩHƌʗ<ʗª9MNAFLD
>ʑɵ:Ůʦ=?®ȰŸǛ$ʎー9M$1>ƥŋ<ɧřZse?Ƌɧ
=Î；+N8<1)9ŃÏ?®ȰɟÇ$ KCs >ɚĢċŷ=ʒ!M°ā
PęȮ.M3G=endotoxin =Ǹ.MǈǷ\Sd:¹Ƣ»ȫ>åȠJi
ÎǍ,3E3®Ȱ=JM KCs ɚĢċŷ>ɬ¿=78dnUq
>ɬȰ>åȠJięȮ,3 
 In vivo ŸĞ9?ʈǈĊVd 8 ƉʯPǋĈ:ȋþȥ>®ȰĈ2Ɖ 5 ÏP
8ėæ, ǞǩɟÇ 10-18 m/ɧ, 50 ɧ/ȸ3=ɧ'3®ȰɟÇ>ŉƇȸ>ʛȸ= 
endotoxin20.01 µg/g body weight3Pɔǋ・Ȩʒ,ȱɢ#KĎŬț=Ėʸ
endotoxin Ⱦȥ:¹ƢǃaUpZUȾȥ2TNF-α : IL-63Pǭȕ,3KCs >
latex beads ʻƳȿ:ʻƳ=çʒ.Mɚʄix\ŷ2CD68, MARCO, SR-A3>
ɈĢPÎǍ,3+K=dnUq2DHEA, testosterone, 
corticosterone, estradiol3:SoTZU2leptin, adiponectin3ȾȥPǭȕ,3
In vitro ŸĞ9?Vd\|R1cŋɳÞ2RAW264.73=Ǹ,8dnU
qPȞÂ,latex beads ʻƳȿ: endotoxin Ŗē=Ǹ.M¹Ƣ»ȫb]
rɧř2NFκB-p653>ɈĢ=õD.°āPęȮ,3 
 In vivo ŸĞ9?endotoxin >ĖȋȾȥ4ŬæĂǚ¾ʄǎ2area under the curve : 
AUC3?ǋĈ=Ɏ,8®ȰĈ9?ʎ=ġƛ,32AUC : 32.0 ± 2.0 vs. 24.5 
 
± 1.4 EU/ml, P < 0.053Endotoxin Ȩʒ 1.5 ŬæĨ> TNF-αIL-6 Ⱦȥ?®Ȱ
Ĉ9?ǋĈ=Ɏ,8ȔȅPů,32TNF-α: 19.5 ± 5.2 vs. 11.0 ± 3.6, IL-6: 14.5 ± 
0.9 vs. 10.6 ± 0.6 ng/ml, P < 0.053®ȰɟÇ? endotoxin =Ǹ.MǈǷ\S
d>ǩǼ:¹Ƣ»ȫPȔ¾+03\|R1c>ƗúPŞ,3Vd9
?®ȰɟÇ=JM)NK>ĮÆ?Ơų,3KCs > latex beads ʻƳȿ?®Ȱ
Ĉ="8ǩÂ,32MFI: +20.8 ± 4.5%, P < 0.053E3®ȰĈ="8 CD68, 
MARCO, SR-A >ɈĢ?ʎ=ǩÂ,32CD68: +25.6 ± 1.1%, MARCO: 
+18.0 ± 1.1%, SR-A: +14.8 ± 3%, P < 0.053×ƁdnUq>ĖȋȾȥ
>ɬȰPǭȕ,3ĕÆDHEA >F$®ȰĈ9ǩÂ,323.5 ± 1.1 vs. 6.8 ± 1.2 
ng/ml, P < 0.053In vitro ŸĞ9?RAW264.7 = DHEA2Ⱦȥ 10 ng/ml3PȞ
Â.M:latex beads ʻƳȿ?ǩǼ,2MFI: +15.2 ± 1.7%, P < 0.053endotoxin
Ŗē=JM¹Ƣ»ȫb]rɧř NFκB-p65 >œ¿?ʎ=ʚǂ+N3
2-25.0 ± 4.1%, P < 0.053 
 ȋþȥ®Ȱ>ďǱ? DHEA >ŒǈǩÂPÌ,8KCs >ʻƳȿıƨ=JM
endotoxin =Ǹ.MǈǷ\Sd>ǩǼ:¹Ƣ»ȫ>Ȕ¾PʐȲ,3®Ȱ
ŸǛ=JM NAFLD >Ðǝ=?KCs ɚĢċŷ>ɬ¿$ÌŌ,8MÃȿǃ$
M 
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VzP41*anXOS@v%°"z T	
" 1 W&;+;~fª~OiLnonalcoholic fatty liver disease: 
NAFLDHQ$"NAFLD°µE¥qa 20-40% &.
&qa 12-30% «	 9-30%# }ILl|	NAFLD
A¢&;+;~fª~ODnonalcoholic steatohepatitis: NASHy
"NASHy_~! }I°µ 3-5%{# O^¦ O
Rg" 
 NAFLDty Two hit hypothesisZ !s#1
# fªO1st hit [,(3)(>§p(>/:>
]~Oc©rJ~BeH$!2nd hit OkjDt
y""A¨ V(>/:>]~ &2'7)(> d
F/3</ cU£|³Bh¤_ OuJ%²
"
o¤_513Gmultiple parallel hits hypothesiss#	" 2NAFLD
WBe 906:1*->4=8Ktw­  
fj@vt `Y?%°"	O N±´¯®Y¶ 
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i±ʙ+NMǪê9iȍȶŋąIȍȶŋąǻżɦȪ>ªř=Jiþ°
āPƂ'M1>3GNAFLD >ɈƢZse>§7=?ȍȶŋąçʰɧ
ř9M endotoxin $ƌʗ<ʊÜP¸-M:ķ!KN8M 3NASH ßŻ9?
ȍãƨɐ>ǌž¿=JMȯÉǃ>ʴƹ=Ji endotoxin $ʇ・=々 =ʡȹ,Ľ
endotoxin ĖƢP%3. 4Éƪ> endotoxin ?äǪ>\|R1c9M
Kupffer ŋɳ2KCs3=ȻŲʻƳ+NŰǟʃ´Ɍ»>ʴƹ=JM¹Ƣ»ȫP
ǩǼ+01>ĕÆäǪ>Ţɴ¿Iǚ£¿$ƹȝ, NASH =ţM:ķ!KN
8M)>J = KCs =JMǈǷ> endotoxin Ɠʝȿʩ? NAFLD >ɈƢ:ƹ
ȝ=°ā.Mƌʗ<ɜǹªř9M:ķ!KNM 
 
Kupffer ŋɳ 
 KCs ?äǪƬŌǃ>\|R1c9iǠƸ>\|R1c>ʋ 80%P
ǖGM 5Űǟʃ´»ȫ>|R1dpdnl~9M KCs ?ʎÕ<Ôʜǃɦŷ
2Endotoxin <;3>ʻƳōーP¯Q9M 6,7)>ʻƳōー?IaU
pZU>°āPƂ'M):$ȆKN8M 8NAFLD ="8?yp:Ȱ
ɦo>（Ż="8 KCs ʻƳȿ>Ȕ¾$ɯĿ+N8"i 9,10,11NAFLD >
äɜɬ>ƹȝ=ɉʻƳȿ?Ȕ¾.M 9ȩěùŴ9ōǄ,3yp=ʬũ,3
NASH ŰǟɈƢoVdp62:Nrf2ȷƌĔǳVd="8? 12KCs ʻƳ
ȿ>Ȕ¾:1N=JMĽ endotoxin ĖƢKCs >¹Ƣ»ȫ>Ýǃ¿=JiäǪ
="'Mɼǃț¹ƢƧÕ$ǈ-8M)>J = KCs >ʻƳōー>¡Ƭ?
endotoxin >ǈǷ\Sd>Ȕ¾Éƪ> endotoxin =JM KCs >¹Ƣ»ȫ
 
WH'#&Fw.*6,*=kJ)C[ Fwy
T)¬E NAFLD> NASH Y³&'& 
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$ NAFLD²©q¶ }p¶§
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U D¶§°´Q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¥m:,719Y&+85
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 NAFLD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°c¡I)®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3 14$  «)
x3\ f\°lD vs.</03=0D;=49HU
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	" f\D X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Q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	3f\°lD#% KCs @¤¸}j´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	3 15
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dnUq:ʻƳȿ 
 Ȱɦo="'M§Éǃ®Ȱ?dnUq>ǷȶȰǹ=°āP
õD, 16, 17KCs > latex beads ʻƳȿPǩǼ+0M):$ɯĿ+N8M 16)
>):Ji®ȰŸǛ?dnUq>ǷȶȰǹ>ɬ¿PÌ,8
endotoxin >ǈǷ\Sd:¹Ƣ»ȫ<; KCs >ɚĢċŷPƅƯ,NAFLD
>ÐǝPʐȲ,8MÃȿǃPůŅ,8M,#,®ȰŸǛ$ KCs =ʒ!
M°āIɧřZse>ƥŋ?．4Ƌɧ=Î；+N8< 
 
ʆț 
 1)9ɶěù9?ʈǈĊVdPー8ȋþȥ>®ȰɟÇ>ďǱ$ KCs
>ɚĢċŷȴ=¡ɦʻƳȿʩendotoxin =Ǹ.MǈǷ\Sd:¹Ƣ
»ȫ=ʒ!M°ā=78ęȮ,3+K=ŋɳŸĞ="8®ȰɟÇ=
JiʐȲ+NMdnUq>ɬȰ$KCs>ʻƳȿʩ: endotoxin=Ǹ.
M¹Ƣ»ȫ=ʒ!M°ā=78HęȮ,3  
 
   
	 
ŸĞ~p` 
 7 Ɖʯ> C57/BL6J VdP Charles River Japan (Kanagawa, Japan)#KĻȹ,3
Vd? 12 Ŭæɹ>；aU\22.5 ± 1.4  ,ŵȥ 55.6 ± 4.0%9Ŧ¦,3
ĦċŦ）:ƽɧ?Űʏǒſ:,36Ɖæ>ʑɓŦ¦ĨVdP8ė>
ǋĈ23moR33 ė>®ȰĈ23moTr3> 2 7>]1~=ɧ'3®ȰĈ9
?ƚȰɦーplq MK-6802Muromachi Kikai3Pー8®ȰɟÇPĹ63
®ȰĈ9?®ȰɟÇ=ƒ»+0M3G3 ȸæ>plq=Ǹ.MȜ»îæ
PǓ'3Ɣȸ? 5 m/min P 10 ɧ10 m/min P 10 ɧĹ631>Ĩ> 2 ȸæ
? 10 m/min P 10 ɧ15 m/min P 10 ɧ>đ 20 ɧɟÇ,®Ȱâý=áN+0
3®ȰɟÇ?ǞǩɟÇ9Ĺ63.<O510 m/min, 12 m/min, 14 m/min, 16 
m/min >ɟÇP× 5 ɧæ/7ĹŔi> 30 ɧ9? 18 m/min >ɟÇPĹľ
đ 50 ɧæƉ= 5 ȸ>ɝȥ9ǧĹ+03+K=3moR : 3moTr >1N2N
>Ĉ="8\|R1cƗúĈPǓ'M3G=Clophosome®-A
2FormuMax Scientific3P 8 µL/g body weight >々ʨ=8ǋĈ:®ȰĈ=Ȩʒ
,32ǋĈLipo3moR®ȰĈLipo3moTr33moTr >Ĉ9?®ȰɟÇƇʣ
>ȐĨ=Ȩʒ,3.C8>ȰɦŸĞ?ȉɁǼÛ="'MȰɦŸĞ©Í>Ɲ
ȻPȳ8ȉɁǼÛȰɦŸĞſòȕȰɦ>īõAãʝ=ç.MɲʟŸ
ĞȰɦ>Ŧ¦õAɭã<KA=ćȓ>Ēġ=ç.MëƐ=Ɛû,8Ĺ63 
 
 	
əɶ>a~] 
 ®ȰɟÇ>Ƈʣ#K 24 ŬæĨ=pwzi1250 mg/kg body weight3
Pɤĸȶ=Ȩʒ,3ǷƌäǪǉǤƨǷŢɴŁØĄ2yĄʺɤĄ
ǮȖĄǜʹŁĄ3>ŵƌʨ>ǭȕ:əɶ>a~]PĹ63Ė³?ɤ
ɢǼǋ・JiŊſ,4000 rpm 9 15 ɧæºƴ,ƨǇPʭȦɭǲ,3ǠƸŁ
ØĄʨ>ǭȕ=ç,8?ɷƿ¾>VdPdk|X1>lq=
Ʃ0ŸĞȰɦー X ǚ CT Ǧȇ Latheta2LCT-200, Hitachi Aloka Medical3=JM
ËǨÎǍ=JiŁØĄȶǪŢɴɐ¾ŢɴƌʨPƼȕ,3ĖǇəɶ?-80
9ɭã,3 
 
äǪ#K>ɒŸŷŋɳɧË>ɧʞȎǊ:¡ɦʻƳ>ÎǍ 
 KCs >ʻƳȿPÎǍ.M3G=®ȰɟÇ>Ƈʣ#K 1 ȸĨ=äǪJiɒŸ
ŷŋɳɧËPɧʞȎǊ,3.<O5ɷƿ¾9 Liver Perfusion Medium 2Gibco3
=8 4 ɧæ`_r1g Type42Worthington Biochemical3p~bUy
zi12Wako Chemical3HEPES2Dojindo3PèQ4 DMEM =8 10 ɧæ−ʡ
,3ǈǷ#KäǪPȚƍ,Hepatocyte Wash Medium2Gibco3ȶ9×ŋɳP
Ȁʞ,3äŸŷŋɳPſiƗ&ʆț9 30 g 9 2 ɧæ>ºƴɧʞPĹ63ȳ
KN3ƨǇ=Ǹ,8+K= 400 g 9 8 ɧæ>ºƴɧʞPĹȑȡɦPÏƄ,
KCs $èEN8MɒŸŷŋɳɧËPȳ3ɶɧËP|1aUpp1Î
Ǎ>a~:,3 
 KCs ŋɳ>¡ɦʻƳȿ?|1aUpp1=8ÎǍ,3Latex beads
 

2Invitrogen, FluoSpheres®, 1.0 µm beads diameter, carboxylate-modified3P 0.57 µl/g 
body weight ʨ9ɔǋ・#KȨʒ,5 ɧĨ= KCs PȀʞ,31>ĨKCs >
ɚʄ1Z19M F4/80 ʘǃŋɳ="'M latex beads PʻƳ,3 KCs >Üľ
:latex beads >ĐĬþȥPǭȕ,3 
 KCs >¡ɦʻƳ=çʒ.Mɚʄix\ɧř2CD68, macrophage receptor with 
collagenous structure; MARCOmacrophage class A scavenger receptors; SR-A3>Ɉ
Ģ?|1aUpp1=8ÎǍ,3ÎǍ=ー3ĳǷ?
APC-conjugated anti-F4/80 2 17-4801-82, eBioscience 3 PerCP/Cy5.5-conjugated 
anti-CD682137010, BioLegend3, MARCO2MCA1849, Bio-Rad3: SR-A2AF1797, 
R&D Systems3Pー3MARCO : SR-A ? 2 ŭĳǷ:,8 Alexa Fluor 488
2Invitrogen3Pー3ĐĬþȥ>ǭȕ=? Gallios |1aUp1i1
2Beckman Coulter3Pー3o1iÎǍ=? Kaluza ÎǍh|p2ver. 1.2, 
Beckman Coulter3Pŕー,3 
 
ʃ´Ǣư¿Û 
 äǢưPŊſ, PBS 9ǘƭ,3Ĩ4%xSoyq=Ƶ,24 Ŭæ
Ĩ= 70%WkS`19ǿƽ,3Ĩ=x|T=ɮɸ,3äǢư? 3 
µm į>dUd=,31>Ĩ[b:Wiu1Pー8ǿx|T
PĹ90> HistoVT One2Nacalai Tesque3= 20 ɧæƵ,ĳĠɠÝ¿PĹ6
3ȶªǃv[bj1g>ɞÝ¿?3% H2O2 with methanol Pー8Ĺ
1>ĨDAKO wash buffer9ǘƭ,3}l[]?Blocking One Histo2Nacalai 
 
Tesque39 20 ɧæU[1p,31>Ĩ PBS 9íŽ,3 F4/80 anti-body
2HM1066, Hycult Biotechnology3P 49v1w1rUp,3ʛȸǘƭPĹ
zvk¿lpĳǷ=30ɧƵ,3ǘƭĨ=VECTASTAIN UNIVERSAL Elite 
ABC kit2Vector Laboratories Burlingame3Pー8ǙƲPĹ63U1
p[b9ǸɎǙƲPĹ<63dUq?ĐĬĝɕĀ2BZ-X710; Keyence 
Japan3Pー8åŎ,3 
 
ǈǷ> endotoxin \Sd>ǭȕ 
 ®ȰɟÇ>Ƈʣ#K 24 ŬæĨ=ɔǋ・Ji endotoxin2E. coli O111: B4, 
Sigma- Aldrich3P 0.01 µg/g body weight >々ʨ9Ȩʒ,3Endotoxin Ȩʒǜ2Pre3
ȨʒĨ 1.5, 3.0, 6.0, 12.0 Ŭæ>iUUp9xŊĖP")<63
×0>a~?ǬŇ= 44000 rpm 9 15 ɧæºƴ,ȳKN3Ėʸ?ŕー
.ME9-809ɭã,3Ėʸȋ endotoxin Ⱦȥ>ǭȕ=? LAL pyrochrome 
reagent in Glucashield buffer2Associates of Cape Cod3Pー3ǐFPſiƗ&
3G= PyroColor Diazo Reagents kit2Associates of Cape Cod3Pŕー,540 µm
>Ɂȏ9ǭȕ,3öĬȥ>ǭȕ? iMark Absorbance Microplate Reader2BioRad 
Laboratories3Pー8")<63 
 
aUpZUdnUq:SoTZU>ǭȕ 
 aUpZU2TNF-α, IL-6, and IL-103>ĖʸȾȥ? Multiplex bead analysis 
system2Bio-Rad Laboratories3Pー8Ĺ63Testosterone2ADI-900-065, ENZO 
 
Life Sciences3, estradiol2ES180S-100, Cal Biotech3, corticosterone2501320, Cayman 
Chemical Company3DHEA2DI-900-093, ENZO Life Sciences3, leptin2M1305, 
Morinaga Institute of Biological Science3, adiponectin2MRP300, R&D Systems3>
ĖǇȾȥ?1N2Nǭȕ[lpPー8ǭȕ,3 
 
ŋɳŸĞ 
 Vd\|R1cŋɳÞ2RAW264.73P 10%VbǺŪĖǇ2FBS3
penicillin250 U/ml3dp~pUb250 mg/ml3PèQ4vU]`1d
DMEM2Nacalai Tesque39 5% CO2ŵȥ 95%37>âý9Ʌʙ,3 
 ʻƳȿPÎǍ.M3G=2.5 × 105Ĥ> RAW264.7 P 6 well ~1p=ɀƁ,
24 Ŭæ>U[1bĨ1N2N>ÎǍPĹ63ʻ Ƴȿ=ç,8?
ŋɳ=¡<MȾȥ> DHEA2TCI3PȞÂ,1N2N>ȾȥP 0, 1.0, 5.0, 10.0 
ng/ml :<MJ DMSO 9íŽ,12 ŬæɅʙ,3Latex beads P 0.66 µl/ml
>Ⱦȥ=<MJ =ȞÂ,12 ŬæɅʙ,31>ĨĐĬĝɕĀ9ŏ°.M
ŋɳa~? 4%xSoyq9Ħȕ,ŏ°PĹ63|1aUp
p1ɧǍ=ーMŋɳ?oTlbƨ9 2 Ïǘƭ,fd\1x1
9Ŋſ,3+K=1NK>a~P 2 Ïºƴɧʞ24000 rpm, 3 ɧæ3=
Jiǘƭ,31>ȐĨ=ŋɳȶ=M latex beads >ĐĬþȥP|1aUp
p1=8ÎǍ,3 
 Endotoxin =Ǹ.M¹Ƣ»ȫPÎǍ.M3G=RAW264.7 PɀƁ, 24 Ŭæ>
U[1bĨ= DHEA210.0 ng/ml with DMSO3PȞÂ,3+K=
  
24 ŬæĨ= endotoxin2100 ng/ml3PȞÂ,6ŬæU[1p,3ŋɳ
P PBS 9ǘƭ,protease inhibitor cocktail : phosphatase inhibitor cocktail2Nacalai 
Tesque3PèQ4 SDS buffer 9ʕÎ,a~P-809ɭǲ,3 
 ŋɳ>Uf1p?BCAix\ŷSlfU[lp2Thermo Scientific Pierce3
Pー8ȕʨ,lysis buffer 9ix\ȾȥPă§=,3²Ȱ_ 1 well ȩ3
i 10 µg >ix\ʨ=<MJ Ȏǅ,ȣð²ȰPĹ63²Ȱ,ix\ŷ
Pspf1dɺ=ȟŹ,Blocking One P2Nacalai Tesque3=Ji}l
[]P6ŬæĹ63β-Actin2SC-1616, Santa Cruz3IκB2SC-371, Santa Cruz3
NFκB-p652C22B4, Cell Signaling Technology3phospho-NFκB-p65293H1, Cell 
Signaling Technology3>1N2N>1ŭĳǷ?Signal Enhancer HIKARI for Western 
Blotting and ELISA2Nacalai Tesque39íŽ,49§ɍȋƵ,3ŭ91
N2N=Ǹ»,3 2 ŭĳǷPŴ½9 2 ŬæƵ,ǘƭ,8 Chemi-Lumi One Super
2Nacalai Tesque39¿ÛɈĬ+03ɈĬęƍ=? ChemiDoc XRS + system 
chemiluminescence imager2Bio-Rad3PーÎǍ? Image Lab software2Bio-Rad3
Pŕー,3 
 
ȭđÎǍ 
 ȭđÎǍxl^1c? IBM SPSS ver. 21 Pŕー,ĕÆ?.C8ɩăȅ ± ə
ƐĪņ9ů,3ʎƽƐ? 5%．ɽ9ȭđÛțʎ:Ɋȃ,32 ]1~æ
>ɎÚ=? Mann-Whitney > U ęȕP2 ]1~ƨ>o1i=? Kruskal- 
Wallis >§ğɄȇɧőɧǍPー3  
 
   
 
 
Ƿƌ:ǷǢǄ>ɬ¿ 
 3 ė>®ȰɟÇ$ǷƌäƌʨǉǤƨǷŢɴ>ƌʨ=õD.°āPƻ 1 =
ů,3.C8>ļʆ="83moR : 3moTr >æ=ʎ<ņ?ȻGKN<#
63E3ĨšŁØĄƌʨ="8H（Ĉ>æ=ņ?ȻGKN<#632ƻ 23
+K=ƚȰɦー CT =JiǷǢǄ>ɬ¿PÎǍ,32ƻ 33ǠƸŁØĄƌ
ʨ=ņ?ȻGKN<#632ƻ 3a3§ɱȶǪŢɴƌʨ:ɐ¾Ţɴƌʨ=ç,
8?3moR =Ɏ,8 3moTr 9ʎ=ȔȅPů,32ƻ 3b, c3 
 
Kupffer ŋɳǀ>ɬ¿ 
 ®Ȱ$ Kupffer ŋɳ2KCs3ǀ=õD.°āPęȮ,32ƻ 43äǪ>ʃ´Ǣ
ư¿ÛǙƲ="8KCs >ɚʄ1Z19M F4/80 ʘǃŋɳ>ǀ?3moR
: 3moTr >7Ĉ>ɎÚ9?ņ¡?ȻGKN<#632ƻ 4a3§ɱLipo3moR
="8F4/80 ʘǃŋɳ?Ơų,83E3ɧʞȎǊ,3äǪ>ɒŸŷŋ
ɳɧË>|1aUpp1=JMÎǍ="8HF4/80 ʘǃŋɳ>Ɏʠ?
3moR : 3moTr >7Ĉ>ɎÚ9?ņ¡?ȻGKN/Lipo3moR 9?ȔȅPů,
32ƻ 4b3  
 
 
 
 
 
 
 
 
 
 
 
 
ƻ 1. ǷƌäƌʨǉǤƨǷŢɴʨ>ɬ¿ 
2a3Ƿƌ2b3äƌʨ2c3ǉǤƨǷŢɴƌʨ.C8>Ĉ? n = 8 9Ĺ
ɩăȅ ± əƐĪņ9ɚů,3  
 
 
 
 
 
 
 
 
 
 
 
 
ƻ 2. ĨšŁØĄƌʨ>ɬ¿ 
2a3yĄ2b3ʺɤĄ2c3ǮȖĄ2d3ǜʹŁĄ.C8>Ĉ? n = 8
9Ĺɩăȅ ± əƐĪņ9ɚů,3  
 
 
 
 
 
 
 
 
 
 
 
ƻ 3. ǷǢǄ>ɬ¿ 
2a3ŁØĄƌʨ2b3ȶǪŢɴƌʨ2c3ɐ¾ŢɴƌʨƚȰɦー CT =Ji
ÎǍ,3.C8>Ĉ? n = 89Ĺɩăȅ ± əƐĪņ9ɚů,35; P < 0.05  
 
 
 
 
 
 
 
 
 
 
 
 
ƻ 4. Kupffer ŋɳǀ>ɬ¿ 
2a3ʉ¨? F4/80 ʘǃŋɳd^1w1? 50 µm 9ɚů,32b3F4/80 ʘ
ǃŋɳ>Üľ|1aUpp1=JMÎǍ.C8>Ĉ? n = 8 9Ĺ
ɩăȅ ± əƐĪņ9ɚů,3   
 	
Kupffer ŋɳ>¡ɦʻƳȿ>ɬ¿ 
 3 ė>®ȰɟÇ$ KCs ǀ=°āPõD+<):$；K#=<631)
9KCs ¡ɦʻƳȿPÎǍ.Mʆț9|1aUpp1=JiF4/80 ʘ
ǃŋɳ="'M latex beads >ſiłFʨ:ĐĬþȥPɛÁ,3ydp]
="8latex beads $ȹ63ŋɳPů.­ǫ>{1\>ĐĬþȥ?ǩǼ,3
2ƻ 5a3E3Ǡ KCs ="'M latex beads PſiłQ4 KCs ŋɳ>Üľ? 3moR
=Ɏ,8 3moTr 9?ʎ<ǩÂPȻG32ƻ 5b3+K=KCs $ſiłQ4
latex beads >ĐĬþȥ2Mean fluorescence intensity: MFI3PɎÚ.M:3moR
=Ɏ,8 3moTr 9ʎ<ņ$ȻGKN32ƻ 5c3 
 
Kupffer ŋɳ>ɚʄix\ŷ>ɬ¿ 
 Kupffer ŋɳʻƳȿ=ņ$ȻGKN3):#KKCs >ʻƳȿ=çʒ.Mɚʄ
ix\ŷP|1aUpp1=8ÎǍ,3KCs > CD68 ʘǃŋɳǀ?
3moR =Ɏ,8 3moTr ="8ʎ=ǩÂ,32ƻ 6a3E3KCs >ʻƳȿ=
çʒ.Mɚʄɧř> MARCO : SR-A >ĐĬþȥ:ʘǃŋɳʠHȱʔ= 3moR
=Ɏ, 3moTr 9ĽȅPů,32ƻ 6b, c3  
 

 
 
 
 
 
 
 
 
 
ƻ 5. Kupffer ŋɳ>¡ɦʻƳȿ>ɬ¿ 
2a3F4/80 ʘǃŋɳ2Kupffer ŋɳ3> latex beads ʻƳȿ2b3Latex beads Pʻ
Ƴ,3ŋɳ>Ɏʠ2c3Latex beads PʻƳ,3ŋɳ>ɩăĐĬþȥ2MFI3|
1aUpp1=JMÎǍ.C8>Ĉ? n = 8 9Ĺɩăȅ ± əƐĪ
ņ9ɚů,35; P < 0.05  
 
 
 
 
 
 
 
 
ƻ 6. Kupffer ŋɳ>ɚʄix\ŷ>ɬ¿ 
2a3CD68 ʘǃŋɳ>Üľ2b3MARCO ʘǃŋɳ>Ɏʠ:ɩăĐĬþȥ2MFI3
2c3SR-A ʘǃŋɳ>Ɏʠ: MFI.C8>Ĉ? n = 8 9Ĺɩăȅ ± əƐ
Īņ9ɚů,35; P < 0.05  
   
 
ǈǷ> endotoxin \Sd>ɬ¿ 
 Kupffer ŋɳ>¡ɦʻƳȿ$ǩǼ,3):#K3 ė>®ȰɟÇ$ǈǷ>
endotoxin \Sd=ʒ!M°āPÎǍ,3E/ŉƇ®ȰɟÇ>ȐĨ=
"'Mʇ・ȋ endotoxin Ⱦȥ? 3 ė>®ȰɟÇ=JMɬ¿PȻGKN<#63
2ƻ 7a3®ȰɟÇ>Ƈʣ#K 24 ŬæĨ=endotoxin PȨʒ,1>Ĩ>Ėȋ
endotoxin Ⱦȥ>ĎŬțƼ¢Pů,32ƻ 7b3Endotoxin ȨʒPĹ :3moR
="8 1.5 Ŭæ9{1\$ċǄ+N1>ĨǞġ,3§ɱ3moTr 9?3moR
:ȱʔ= 1.5 ŬæŬȠ="8 endotoxin Ⱦȥ>{1\$ċǄ+N3$3moR
=Ɏ,8 endotoxin >{1\ȅ?ʎ=Ȕ¾,3§ɱLipo3moR : Lipo3moTr
="'M endotoxin Ⱦȥ>{1\ȅ? 3moR : 3moTr =ɎCĽȅPů,31N
2N>Ĉ="'M endotoxin Ⱦȥ>Ăǚ¾ʄǎ2AUC3? 3moR =Ɏ,8 3moTr
9ʎ=ȔȅPů,Lipo3moR : Lipo3moTr 9?ĽȅPů,32ƻ 7c3)N
K>ĕÆJi3ė>®ȰɟÇ?ǈǷ> endotoxin\SdPǩǼ+03  
  
 
 
 
 
 
 
 
 
ƻ 7. ʇ・ȋ endotoxin Ⱦȥ:ǈǷ> endotoxin \Sd>ɬ¿ 
2a3ʇ・ endotoxin Ⱦȥǭȕ?ŉƇ>®ȰɟÇ>ƇʣȐĨ=ŸŞ,32b3
ɻƟĖȋ endotoxin Ⱦȥ>Ƽ¢:1>Ăǚ¾ʄǎ.C8>Ĉ? n = 8 9Ĺ
ɩăȅ ± əƐĪņ9ɚů,35; P < 0.05  
 
Endotoxin ȨʒĨ>ĖȋaUpZUȾȥ>Ƽ¢ 
 Endotoxin ȨʒĨ>ɻƟĖȋaUpZUȾȥ>Ƽ¢Pƻ 8 =ů,33moR
Ĉ="8?endotoxin ȨʒĨ 1.5 ŬæŬȠ9 TNF-αIL-6 Ⱦȥ?{1\Pċ
Ǆ,1>ĨǞġ,3§ɱ3moTr Hȱʔ= 1.5 ŬæŬȠ9{1\PċǄ.M
$TNF-α : IL-6 >{1\ȅ? 3moR =Ɏ,8ʎ=Ȕȅ:<63E3
Lipo3moR : Lipo3moTr ="'MaUpZUȾȥ? 3moR : 3moTr =Ɏ,8Ȕ
ȅPů,31N2N>Ĉ="'M¹ƢǃaUpZU TNF-αIL-6 Ⱦȥ> AUC
? 3moR =Ɏ,8 3moTr 9ʎ=ȔȅPů,Lipo3moR : Lipo3moTr 9?Ȕȅ
Pů,3)NK>ĕÆJi3 ė>®ȰɟÇ? endotoxin =Ǹ.M¹Ƣ»ȫ
PȔ¾+03§ɱIL-10 =ç,8?endotoxin ȨʒĨ 1.5 Ŭæ9{1\:<
M$®ȰĮÆ?ȻGKN<#63\|R1cPƗú.M:ɒƗúĈ
=Ɏ,8ƗúĈ9? IL-10 >{1\ȅ?ȔȅPů,3  
 
 
 
 
 
 
 
 
 
 
 
 
ƻ 8. Endotoxin ȨʒĨ>ɻƟĖȋaUpZUȾȥ>Ƽ¢ 
2a3TNF-α2b3IL-62c3IL-10.C8>Ĉ? n = 8 9Ĺɩăȅ ± əƐ
Īņ9ɚů,35; P < 0.05.  
 
ĖȋdnUq>ɬ¿ 
 ®ȰɟÇ=JM×ƁdnUq>ĖȋɬȰ=78ÎǍPĹ63
2ƻ 83.C8>Ĉ="8testosteroneestradiolcorticosterone >Ⱦȥ?ʎ
<ņPȻGKN<#632ƻ 9a-c3§ɱDHEA Ⱦȥ? 3moR =Ɏ,8 3moTr
9ʎ=Ľȅ:<632ƻ 9d3 
 
ĖȋSoTZUȾȥ>ɬ¿ 
 ƻ 3b ="8ȶǪŢɴƌʨ$Ȕ¾,83)>):#K3 ė>®Ȱ
ɟÇ$Ėȋ> leptin : adiponectin Ⱦȥ=õD.°āPÎǍ,32ƻ 103Leptin
: adiponectin /N>ļʆH3moR =Ɏ,8 3moTr 9ʎ=ȔȅPů,3  
 
 
 
 
 
 
ƻ 9. ɻƟĖȋdnUqȾȥ>ɬ¿ 
2a3Testosterone2b3Estradiol2c3Corticosterone2d3DHEA 
.C8>Ĉ? n = 8 9Ĺɩăȅ ± əƐĪņ9ɚů,35; P < 0.05  
 
 
 
 
 
 
 
 
 
 
ƻ 10. ɻƟĖȋSoTZUȾȥ>ɬ¿ 
2a3Leptin2b3Adiponectin 
.C8>Ĉ? n = 8 9Ĺɩăȅ ± əƐĪņ9ɚů,35; P < 0.05  
 	
DHEA $\|R1c>ʻƳȿ=ʒ!M°ā 
 ǈǷ="8Ėȋ DHEA Ⱦȥ?ǩÂ,832ƻ 9d31)9DHEA $
\|R1cʔŋɳ2RAW264.73>ʻƳȿ=õD.°āPÎǍ,3
RAW264.7 = DHEA PȞÂ.M:ŋɳ=ſiłEN3 latex beads ʨ>ǩǼP
ÙȻ9%32ƻ 11a3E3|1aUpp1=JMÎǍ="8Hlatex 
beads > MFI ?Ⱦȥǲț=ǩǼ,DMSO =Ɏ,8 10 ng/ml >Ⱦȥ9ʎ=
Ľȅ:<63 
 
DHEA $\|R1c>¹Ƣ»ȫ=ʒ!M°ā 
 RAW264.7 = endotoxin2100 ng/ml3PȞÂ, 60 ɧĨ=«%ó)+NM
NFκB-p65 >œ¿: IκB >ɧÎ?endotoxin PȞÂ.M):9ʴƹ,3
DHEA210 ng/ml3PȞÂ.M:IκB >ɧÎ=ņ?ȻGKN<#63§ɱ
DHEA ɒȞÂĈ=Ɏ,8 DHEA ȞÂĈ="8 NFκB-p65 >œ¿$ʎ=
ʚǂ+N832ƻ 123  
 

 
 
 
 
 
ƻ 11. DHEA $\|R1c RAW264.7 ŋɳ>ʻƳȿ=ʒ!Mɬ¿ 
2a3Latex beads ʻƳȿʪƲ$ latex beadsd^1w1? 50 µm 9ɚů,3
2b3Latex beads >ɩăĐĬþȥ2MFI3|1aUpp1=8ÎǍ,3
.C8>Ĉ? n = 6 9Ĺɩăȅ ± əƐĪņ9ɚů,35; P < 0.05  
 
 
 
ƻ 12. DHEA $\|R1c2RAW264.73>¹Ƣ»ȫ=ʒ!Mɬ¿ 
Endotoxin Ŗē=JM¹Ƣ»ȫb]rɧř>ɬ¿Endotoxin (100µg/ml)PȞÂ
,6ŬæĨ=ÎǍ,3.C8>Ĉ? n = 3 9Ĺɩăȅ ± əƐĪņ9ɚ
ů,35; P < 0.05  
 
   
	 
 ɶěù>ǄÆ?3 ė=O3Mȋþȥ>®ȰɟÇ$ʇ・ȋ endotoxin Ⱦȥ
KCs ǀ=°āPʒ!M):<&13KCs =JMĐĬ latex beads >ſiłFʨP
ǩÂ+03):¡ɦʻƳȿPǩǼ+0Ôªǃ=Ȩʒ,3 endotoxin >ǈǷ\
SdPǩǼ+03ȠE323Endotoxin >Ŗē=JM¹ƢǃaUpZ
UȾȥ>ƨƞPĒġ,¹Ƣ»ȫPʚǂ,3Ƞ9M)NK>®ȰĮÆ?
KCs PƗú,3Vd="8Ơų,3):Ji®ȰɟÇ=JM KCs >ɚĢ
ċŷ>ɬ¿9M:ķ!KN3 
 ɶěù=ー3®Ȱ~]?ĉź 0%10-18 m/min E9>ǞǩɟÇP 50
ɧæƉ= 5 ȸŞ.H>9ȋþȥ>®ȰɟÇ=Öȩ.M 18ɑɽIǈÝƈá
ɜ>ßŻIȰɦo=Ǹ.MʑɵIŮʦ=ǵ&ーKNM®Ȱþȥ=ǥȩ.
MH>9M 19,14ɶěù="8ȋþȥ>®ȰɟÇ>ďǱ?ʇ・Ėȋ
endotoxin ȾȥPɬ¿+0/=2ƻ 3a3KCs > latex beads ſiłFʨ>ǩǼ:
endotoxin \SdPǩǼ+032ƻ 3b3KCs ʻƳȿ:®ȰŸǛ=78
ɯĿ,3ʲɨ?ƛ<Yano K? F344 lp=ĉź 15%21 m/min 9 60 ɧæ
>§Éǃ>Ľþȥ®ȰPĹ< :ʇ・ȋ endotoxin Ⱦȥ>ƨƞ=ɉ KCs >
latex beads ſiłFȿ>ǩǼ$ȻGKN3:ɯĿ,8M 16§ɱin vitro ="
8endotoxin Ŗē? KCs ʻƳȿPɬ¿+0M):$ȆKN8M 20ɶěù
="8ȋþȥ>®ȰɟÇ$ KCs ʻƳȿPıƨ+03ɂČ=?ʇ・ȋ
endotoxin Ⱦȥ>ƨƞÔ>ʗª$ÌŌ.MÃȿǃ$ůŅ+N3 
  
 ȋþȥ>®ȰɟÇPďǱ.M:KCs ="'MƔî> latex beads ſiłFȿ
ʩ2Ȩʒ 5 min ŬȠ3?ǩǼ,32ƻ 53ʻƳȿ$ǩǼ,3ɂČ=?KCs ɚ
ʄ> CD68 IdZc1Ƃ々Ƿ>ǩǼ$ķ!KNM2ƻ 63KCs ="'M
CD68 ʘǃŋɳ? latex beads ʻƳȿ$þŋɳƊȁ9i 20E3dZc
1Ƃ々Ƿ2MARCOSR-A3?ʻƳI endotoxin \Sd=çʒ.M 21,22
ȋþȥ>®ȰɟÇ>ďǱ=Ji KCs >)NK>ɚʄɧř$ǩÂ,3ĕÆKCs
ʻƳȿ>ǩǼPǈFƍ,endotoxin ȨʒĨ>ɻƟĖ endotoxin Ⱦȥ>{1\ȅ=
ņ¡Pǈ-3H>:Ƽǭ+NMďǱț<®Ȱ$Z1\Sd>ǩǼ
=ìʒ.M: ɯĿHǲŌ, 21Ê0>ĕÆ:ơK,ľO0M:)>ĕÆ
? KCs >¡ɦʻƳȿǩǼ=JMĕÆ9M:Ƽǭ+NM 
 ȋþȥ>®ȰɟÇ$ endotoxin Ŗē=JMǈǷ>¹Ƣ»ȫ=ʒ!M°ā=7
8ęȮ,3Endotoxin Ȩʒ=Ji¹ƢǃaUpZU9M TNF-αIL-6
ĳ¹ƢǃaUpZU9M IL-10 >ɻƟĖȾȥ?ȨʒĨ 1.5 Ŭæ9{1\ȅ
:<632ƻ 73§ɱ®ȰɟÇ? endotoxin =JM¹Ƣ»ȫPȔ¾+0TNF-α
IL-6 Ⱦȥ>ǩÂPĒġ+032ƻ 7a, b3KCs ʻƳȿ>ǩǼJiǈǷȶPƏâ
.M endotoxin ʨ$ǣî=ġƛ,3ĕÆ¹Ƣ»ȫ>Ȕ¾$ǈ-3H>:Ƽǭ+
NM§ɱ®ȰɟÇ$ endotoxin \SdPǩǼ,3=HçOK/IL-10
=ç,8?ɬ¿$ȻGKN<#632ƻ 7c3ŉǼƴɇƍʨ$ 40-60%:<MJ
 <ɥľ®ȰPĹ63yp>Ȁø="8endotoxin PȨʒ.M:ǋĈ>
IL-10 ɧɏʨ=Ɏ,8®ȰĈ="8ǩǼ.MɯĿHM 23ŃĨ>ƥŋ<ę
Ȯ$ɘʗ9M 
 Endotoxin Ⱦȥ>ǩÂ$<):=HçOK/ȋþȥ>®ȰɟÇ$ KCs >ɚ
 
ĢċŷPɬ¿+03ªř=78ęȮPĹ63¡ɦʻƳȿ=°āPʒ!M)
:$ɯĿ+N8MdnUq 24,25,26 >ɻƟĖȾȥ=78ǭȕ,3
ĕÆ®ȰɟÇ=Ji DHEA Ⱦȥ?ƨƞPȻG3$estradioltestosterone
corticosterone >ɬ¿?ȻGKN<#63®ȰJi)NK>$ɬȰ.
M):$ȆKN8M$ɶěù9?ņ$ȻGKN<#632ƻ 93)>ɂČ
=?a~]Ŭæ$®ȰȐĨ9?<&ŉƇ>®ȰɟÇ>ƇʣJi 24 Ŭ
æĨ9M):$óª,8MÃȿǃ$MɻƟĖȾȥ>ǩÂ$ȻGKN3
DHEA =ç,8?Âʯ=Ji DHEA/S Ⱦȥ?Ȕ¾.MH>> 27®Ȱ=Ji
Ėȋ DHEA/S Ⱦȥ?ǩÂ.M):$ɯĿ+N8M 28DHEA/S >ɋġî? 7-22
Ŭæ9iǴ>JiɎÚțȏ&®ȰPďǱ.M):9ĖȋȾȥ$
ǩÂ,3H>:Ƽǭ+NM 29In vivo ="8DHEA PȨʒ,ĖȋȾȥPĽ
G3Ĩ= endotoxin PȨʒ.M:Vdǈǲʠ$ıƨ.M::H=TNF-α >ɧ
ɏʨ$ʚǂ+NM):$ɯĿ+N8M 30)>):Ji®ȰɟÇ$Ėȋ
DHEA Ⱦȥ>ǩÂP«%ó),endotoxin Ŗē=Ǹ.M KCs >¹Ƣ»ȫPȔ¾
+08MÃȿǃ$ůŅ+NM 
 DHEA =JM KCs >ɚĢċŷ>ɬ¿=78 in vitro ="8ęȮ,3\
|R1cŋɳÞ RAW264.7 Pー3ŸĞ="8®ȰɟÇĨ>ɻƟĖȾȥ
2ƻ 9d3=ĆȾȥ> DHEA PȞÂ.M:latex beads =Ǹ.MʻƳȿ?Ⱦȥ
ǲț=ǩǼ,2ƻ 113endotoxin Ŗē=JM NFκB-p65 >œ¿?ʚǂ+N
3 (ƻ 12))NK>ĕÆJiin vivo ="'MĖȋ DHEA/S Ⱦȥ>ǩÂ=JM
KCs >¡ɦʻƳȿ>ǩǼ:¹Ƣ»ȫ>Ȕ¾PʐȲ.MÃȿǃ$in vitro ="
8HŸƤ+N3ǕĹěù="8HypȀø= DHEA ʬũǷ9M EPI P
 
ȞÂ.M:S=àǙ,3ǐĖø2]3>ʻƳ$ǩǼ.M): 31E
3RAW264.7 = DHEA PȞÂ.M):9 endotoxin Ŗē=JM TNF-α >ɧɏP
ʚǂ.M):$ɯĿ+N8M 32)NK>ɯĿ?ɶěù>ĕÆPŝū.MH
>9M 
 SoTZU?\|R1cʻƳȿPǩǼ+0M):$ɯĿ+N8M
33,34.<O5¹ƢǃSoTZU9M leptin Iĳ¹ƢǃSoTZU
9M adiponectin ?\|R1c>ʻƳȿPǩǼ+0M):$ɯĿ+N8
M 33,34ɶěù="8Ėȋ leptin : adiponectin >Ⱦȥ?3moTr ? 3moR =
Ɏ,8Ȕ¾,832ƻ 103ɶĕÆ?ǕĹěù:§Ȉ.M 35,36)NK>):
#K3 ė>®ȰɟÇ$õD. KCs ʻƳȿ>ǩǼ=?SoTZU>ǩ
Â=JM°ā?ķ!=&):$ƼŎ+N3 
 Ê$ŀ9?ɑɽƺİ>ǩǼ>H:= NAFLD ßŻ$÷ǩ,8MNAFLD >
ʑɵIŮʦ=?ƳŨI®ȰʦɲÔ=Wzod>ȳKN3ʎĮ<ɱɲ?ɯ
Ŀ+N8<NAFLD ßŻ9?Ėȋ endotoxin Ⱦȥ>ƨƞ 4KCs ʻƳȿ>Ȕ
¾ 9Űǟʃ´»ȫ>ʴƹ 37 <;>ɜțƮǹ$ǲŌ.MNAFLD >äŢɴ¿I
ǚ£¿>äɜǹ: DHEA Ⱦȥ>（Ż>æ=?ɟ>ǥç$M 38§ɱÊ0>
ŉĆ>ɯĿ9?®ȰŸǛ?KCs ʻƳȿ>ǩǼIʃ´¹Ƣ»ȫ>Ȕ¾PÌ,
8 NAFLD >äɜɬPÐǝ+0M):PɯĿ,3 15ɶěù>ĕÆ?®ȰŸǛ
$ NAFLD ßŻ>t1cp=ʎー9M):>ɧřZse>§7P
ǔ；.MH>9M:ķ!KN3 
  
 
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 Vd="'Mȋþȥ>®ȰɟÇ> 3 ė=O3MďǱ?Kupffer ŋɳʻƳ
ȿPıƨ+0M):=JiǈǷ> endotoxin \SdPǩǼ+0E3¹
Ƣ»ȫ>Ȕ¾PʐȲ,31>ɂČ=?®ȰɟÇ=JM DHEA Œǈ>ǩǼ$
ÌŌ.MH>:ķ!KN3 
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 ɶěù>ƾĹ=3ińǑ<M*ŜȲ*ʼʵPťOiE,3ȉɁǼÛ¤
Û¤ʦč ʫƜ¤Û¥ ¤ʦÅÛ ǆȢƑ§ÿƃ=ƴJiį&ĩʮƷ,ƨ(E
.E3ěùPƾĹ.M=3ińǑȌȼ=*Ɩģ¾+63ȉɁǼÛ¤Û
¤ʦč ǈʁ¤ÅÛ¥ ʳ±ŮĺŚ=ƶ&àżȈ,E. 
 ɶʲɨ>ōǄ=3iȌȼ<*ĵµ:*ŜȲ<KA=ěùǈÝPŝ!8
&4+63ȉɁǼÛ ¤Û¤ʦčôƎŴ ôƎǗʇƱ© ʅȶɖñşȉɁǼ
Ûɡǯɜ¬ 7&@d1m¤Û.ĘĲÅÛfi1 ħǁʶɆŘȉɁǼÛ
ɡǯɜ¬ ŧÅİĸÔÅ ȶȢɨɗɜ¬ĺŚŶßǂĩ¤ÛǗĴ ɆŘÈș
ƆŐĘǶʱşśȢʢŗşP?-G:.Mɧřd1m¤ÛěùŴ>Òʔɪ
A=ŧÅİĸÔÅěùŴ>Òʔ=ƴJiàżƷ,ƨ(E.ěùǈÝ="8
ĭŠ:H=ŝ!8&4+i#'$!><ŬæPüʎ,ľ63ʍƺǕɃ
ĨɃ=į&ĩʮƷ,ƨ(E. 
 ŉĨ=ŃȸE9ÛǈǈÝPŝ!Ĝƀi»·,8&N3Äǰ=ƴJiàż
Ʒ,ƨ(E.ěù>ʧ:<63.C8>ŸĞȰɦ=Ǹ,ƶàż:Ȓȧ>
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